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A Almqj) . tr X (1 0 — t h'n^y'O'/ [ h ] - ; + 'i >; ^ 

u (ISS: BeBqp . tr ^ ( 2 — > ^ ^ — 8 — ^-^ >; ^^h) - 4- 7i^i7i J 
n-7i;-9i, ( : B A 1 a ) . tr X [ 2 - ( 2 - t K n * > ■ -7 i =. ;l ) -<> >/ 
^-^•^•/^h] llft(H|:Zn (BOX) 2 ) ^ C 2 - (2-t Fnify7i-A 

) -<> t n] ffi#ft : Z n ( B T Z ) 2 ) f^^»i*^>i> 2 - ( 4 - tf 

7i-H) - 5 — (4 — tert — -^^^^x — 1, 3, 4-t d f^yT>/-^ 

( :PBD). 1, [5 - (p-t e r t-7*f ^7i = ;0 - l , 3. 4 

- ir *f i? t - >i - 2 - -i >i] 4f > : OXD - 7 ) . 3 - (4-ter t - 

■/ f 7 I - 4 ) — 4 — 7 i — 4 — 5 — (4 — tf 7 I — 'J 4 ) — 1 , 2 , 4 - M 7 '/- 
^ ( : TAZ) . 3 - (4-ter t - ^ ^ >i ^ ^ =- >i ) - 4- (4-if ^7i- 
^ ) - 5 - (4-^7i_'ji) - l , 2 , 4-1 'J7'/-4 (ISS: p-E tTAZ) 



s KV7if>ho')> ( B&ft : B P h e n ) . V ^ ~ 7' a -i y ( : B C P ) W £ 

^ t± ^ < . 'J^^A. -fe x ^ A^<7) T 4 77 V f^JR . vr^x^A. tl >l ! y *J U 

Wfco T 'l 77 ±M^m x x;i,tr^A. ^ -yf4 W^il^If ^fflv^C t^T- 

§ & o * . * ^^B£fL^ ( L i 2 0 ) . 77 4 ^ ^ u&itWl ( C a 0 ) . -^-h'i^^ie 
ffc$J ( N a 2 0 ) . 77 'J uWkitm ( K 2 0 ) . ^ F^is *y umitm (M g 0 ) T >v U 
^fSHftt/fc £ vt;u ^7 'J ±M^fa@^fb^/^*^^iititi7c^H^. If tc 
LTtfft^tt^^tftl i: LTffluT fc«*>ftv*. ftfc. t >v n ^JH . t ;u 

( = H^$iMttMlctt LTff tt^^-t^H/m^iiiMttt/H) tf&z j: 7 tc#£ 
tiTuscu^iLv^ i?2^H3 1 2ii, IHL^Ifk etfbffilft. tuftsin 

s ^fb^x\ gHfc* ? ><jo «k ^ «: n m<7>¥yn¥fr%i&.z x t * 

[0102] 

14^)12 1 4 li, — ( 1 ) ft£ 77 4- ^ >/- ,u i: . ( 1 ) 

$ ft * # 4 'W- >V m&fc \Z W L T fffgtt £ ffc^ £ £ t? « fiKT #> S o L 

t^oT> m 4 <r>miz&znz famt^m ttx izmm^mm 1 tc xmm l ^M^fb^-^/ 

i: |BJ*$<7> ^<^^ ffl u ^T* § § o 7c 7c L . 14 <^J1 2 1 4 tc * ft * Mfift^ fl . 

11^)12 1 1 \z # * ft ^Mfifbo-^ ^C^^fflv^TUuL, SftS^^fflv^T 

[0103] 

c <n jc 7 ftif^ fctscfctj: 0 5 ic^ l /els ») . mm^wm-? % z t tc 9 i? 3 

<7)i2 1 3isJ:V^4^li2 1 4 <7)^ffiffiff lc <7>S S^tf -b ft . ff t *- >i 

£ L . I? 3 <7> Jf 2 1 3liff$l2wll 1 2 tc liM "t £ |b] Bf tc . I4<7)f|2 1 4 « * 
-^12 Hfl 1 0 2fcilf5. i- ft *> *> . i3^)f|2 1 3 i:l4«i2 1 4 i: £ ^ 
■£ T . t ') 7 l&£JS i: LT^>Sit$fcLTv^li, * fc » I4^)i2 1 4 tt, * - >i 
t!2 <7>mtl 1 0 2 icilf^ii^fioTuS iigx^o ftfc. 14^)12 1 4 t!2 
coMU 2 0 2 i: <J0^lc. $ <b ic ^ 2 i 3 <^ M ~& S VlftJB i" -5 3 i: T . ~? >i * 7 

* v y m^^ytmj- 1 -? & z t ij^mx&z* 

[0104] 

* ft. mi <r>m 2 i i <?>m 214a. c 1 ) x°^$ n %> ti >i >/- >i mm 

fab. ( 1 ) T^^ft* t74^' V- 4 |^ip#ic?4 L TmT5#'l4^^-tM«fb^^ 

<7)!S 2 1 1 £J¥ < LT t88tft«JBE<7>±#%#IlflKl't* c i: *»T'§ «fc o T . * HJfe <7> 0 JI8 

^^ycMTit. ^ytmm^m 7 12^12 1 2 ^mm^#^icj? <tKt ft*or^k ft 0 

12^12 1 2 ^MPJ^dl?^ S itc^^-t-i, z i: ^HTIgi: ft£„ * . ^Tt^S^: 
#tf IB 2 0 3 ^ff^L7c^lc. m 1 ^)tft 2 0 1 U fzltm 2 Wtft 2 0 2 *x^< -v 9 ') > 
XIC J: *) l$m~t -Sit^-ft a . f&7t14<7>t/H^&lJ- -5 m 2 <?>Ji 2 1 2 ^ <7> 9° > - ^ * ft 
Mi" -5 :H?§§. $^lc. mi <7> IS 2 1 1 hi? 4 2 1 4 % 13] CftftfiitS 3 
t \z J: »J . f&7t^/K^#t?® 2 0 3 <?>MPJ^fB] c ftWTfiJ^ $ ft -5 z tc ft S fc«> x mtl 

[0105] 

ft*?. *^ft^^i^)i7tificfev^Tt . m 1 ^)1S 2 0 i 2 corns 2 0 2 com 

!4fi5:tT\ ti^ft^''ix->-3>^%--t^ 0 ^<^^st0^06fcJ;^[17tC7p-t 
o ftfc. 0 6 4? «k VI3 7 711, 13 5 con ^^^Ifflt^o 2 0 0 It . Emmery ^ytM 

[0106] 

HI 6 ti. f&7t^K^#t?Jf 2 0 3 **R 2 0 0 M^<bf? 1 ^>/S 2 1 K I 2 2 1 

2. i?3<7>Ji2 i 3. i?4<?>J!2 i 4 coMxmfti $ ax v> & MS co mt° Jh z> » z^m. m 



i <7>nm 2 o i ^Ttsiitt t l . m 2 ^ts 202 ^M^tt \zmm&) t-tzztx 

s 13 6 ( a ) <D ck 7 \zmU 2 0 0 M fc* h ?t ~£ & ft ~t £ t ft £ . mi c7>mtI2 0 

1 ^M^tt (iff IcJxW'tt) 12 2 0 2 ^TtMiitt m 6 (b) 
* 7 £**5c2 0 0 <^atW^<b7fe*ai#t-r*«^fc ft£o $ <blc. mi ^H*2 OKI 

2 <?) mtl 2 0 2<?)M^^)tI]itti:tl.Ci:T\ 136 (c) \z^-f & i iz , MM 2 0 0 HI 

[0107] 

HI 7 li s M £ # t? Jg 2 0 3 a* . S«2 0 0 1*^14^)112 14, 1 3 <7> Jl 2 1 

3. 1 2 2 1 2. 11^)12 1 1 <7>M-?ffi!&$nx\.*ZM&<r>mX'3hZ. Z^W. 1 
1 <7>nm 2 0 1 ^MTt'tt (# icjxtt'14) 12 <7>H« 2 0 2 ^7t3g®'l4 

s HI 7 ( a ) tf> «k 7 lc*ftc2 0 0 W^t^IX 0 aj-*#J$i: ft So U . 11 <?)«*2 0 

1 fc^jgafitt 12 <»SI 2 0 2 *m?t'& (ft\zlxm&) t-fZZtX, HI 7 ( b ) 
<r> £ 7 lc**5c 2 0 0 t JtfiJ^'bTt^SX ►) i: ft S . $ <b lz . 11 2 0 1.1 

2 <7> mm 2 0 2 ^Pf^^Tt^ii'tt tt^:tT\ HI 7 (c) tc ^-fr J= 7 lc . Sflx 2 0 0 fij 

tst 2 o o <^j$m^mn\zyt~%:mm-t zffi!&$j ^imt ft&, 

[0108] 

ft is . m i com 2 i i a m^ 1 s^ts^-ifi^ttittftt^A, 13^12 1 

3 a . — ( 1 ) x^ $ tis # >i >i m^fat . — ffltxf; ( 1 ) x^k 3 nzxn ^ >/ 

1 3 It. — i&iK ( 1 ) ?^$tlS*^^ — >i i: x — ( 1 ) T?^ 3 *15 # ^ 

tc «k £fe*fcS<?)I«]_h 13 <7)H 2 1 3 tomm^: S ilcK^-** 3 t -So 

[0109] 

(mm^mm4 ) 

[01 10] 

^mu<^mmxit. mMmiz^mn^^ytm^^^-t z^^muiz-o^xm s sm^x 
iBUt^. ftfc. 0 8 (A) a. je^h*^-*- iia . as (B) itms (a) ^a- 

A * kiVB-B * TtTUBfLfcBfffl SI ^CiftTJ^^iifc 6 0 1 it W Wi 0 E§ §P ( V- 

*ffl8Kt&[UB&) . 6 0 2iiiS«g^ 6 0 3 ItMMMWtm ( f— h ffiij SK itfr 0 8§ ) T*>*. £ 
x 6 0 4 liftill, 6 0 5 liy-^tt?*D, y-^tt 6 0 5 T?iJtlfcrtlJfl, 3 
^ 6 0 7 lc ft o X v^S o 
[0111] 

ftfc. 31 § 0LSI 6 0 8 li V - *flJBBiftlH& 6 0 1 JkWY- h MMM®® 6 0 3 \z A 
^?n5^*fiit5fcft^S»T?*»l, ^g&A7«T fc ft * F P C (7^y^;^ 
'J > h - -v h ) 6 0 9 ^^^7*4-^-^. ? n >v ^ -ff , X ^ - h H , 'Jt7hff 
V^St-ms o ftfc. :z?l±FPC L^0^$ntv^v^*, c ^) F P C Ic ii 7' ') > A 
SiSi (PWB) **IX 0 ftlt ^ tiT v^T t ^u. *BHHH#lcfctt^^7t^glc li. fE^ 
^ S * iz rt X ft < . Z fi \z F P C t L < 14 P W B ft*SX 0 ft It <b ti /i^flg^ t # tf t <r> t 

~t Z> o 

[01 12] 

YKlz, WSIiiHlc o v^T HI 8 (B) ^fflv^Ti^B^-t§ 0 lfSi6 1 0 _h tc ti M Wl 0 

mTkvmmmfrWifcztLx^zfr. zzxit. mm^v&mx&z ^-^®mm^\m§ o 1 

fc . ®^^ 6 0 2 t^^o — -3 c^iij^ib*^ $ fix . 
[01 13] 

ft . V - x MiEift 0g& 6 0 1 linf t^^ITFT 6 2 3 kpft**lTFT6 2 

4 ktfflA^btfcCMOSHIKiJ^^ns. IBtftlHlBS*0^-t* TF Tit. i> 
|0tf)CMOS@?§, PMO S0&fc L < liNMO SS^ff^U^^. Ufc. 



[01 14] 

* fz . Bl^6 0 2 lU^vf>rfflTFT6 1 It. HiM ifflTFT6 1 2 (7) 

hm> icmM© icft^^ ntzm i ^mti 6 i 3 t ■&&t*m%t<7>mMiz & *) mr&z 

[01 15] 

H£?ft 4,^ i: -tZfzdb. 6 1 4 <?> ±S«gP* tt TMtc ffl«1r 

f -S ffiffl 3 tl -5 «k 7 [C -t -S o #J £ «\ 6 1 4 <7>£m HT # ^M^^TtttT 

? 'i ^^fflv^f-Jt^. 6 1 4 <^_h^g^ Atcfl^^g ( 0 . 2 a m~ 3 m m) ^* 

tSM^jffc^Kt ***f ILi\ * fc. Ifeit 6 1 4 HTv yt^mmiz J: -o T x >v 
^ ^ > h ic ^>gft?'tt i: * S * #3! . gfco li^^iatt icioTi'Vf t> h \z mM'\± £ ft 3 

[01 16] 

3? 1 <7)-M 6 1 3 _hlc tt. ^t^^H^ #t?J8 6 1 6 . is £ VI 2 <^mtl 6 1 7 fc***!-? 
tl^/£2 tlTv^£ 0 ;;X\ mmt LTiit^l 1 <^m«6 1 3 icfflv^W^i: L T It 

. i±mm%t<7>±% \->nn*m\>-> & z t tms. tv^ 0 itoi, £/caiii?t^#* 

Lfc >r > ummitmm. 2-20 %<?> feints > y^Ai, m<t* 9 > 

HI x ? n A j£ . 5 7 >^7.^>Ji x Znl> PtJ£ft£<?>i|iJ8JBS<?>ffe*Sfl:*-7>i:-r^* 
* 7 >H i: 3 Jgffijt^fcfflv** 3 § . ft . fftIB «3t t ~t £ . ®mtLT<n 

fttatfi < . i£$f ft 4- - 5 v ? -ny ? >> hfrtti. £ h \z mm t l x mm 2 -t± § - i: fc*T* 

[0117] 

* %7t^/M^ #tf IB 6 1 6 tt. Is#^ x ? %fflv>fcaS#$£. -f > ? x -y h v£ . 7. 

i ) t-^ $ ti -6 # >v >x^/- ,i mm # . - c i ) t ^ $ ti § 77 >i - >v mm it £ m 

16 1 6 *m!&~t &1&cottn£ LTti. I^fl^fi, ^^fttft ( * ^v-, ^> K 
[0118] 

ft*?. -^5^ (1) "J^^ns ^7^^* > /-^M4l#lif*ti/ciE?L>±A'l4^*tTv^^ 
*> x — ^x5t ( 1 ) T* ^ ^ tl -5 ii >v "f — >l mmifc £ . - Ixit ( 1 ) T* ^ 3 tl S ij >v >/ - 

[0119] 

3 <^> lc . ^7t#H^#t?re 6 1 6 ±.tcff^2 ti. mM£ LT»i6tSl 2 6 1 7 

tfflv^tt^t LTti, f±*^SC<7)/h $ v^Wft ( A 1 . A g . Li. C a . * fz It Z tl h 
co^&M g A g . Mgln. AlLi. CaF 2 . ttflCaN) ***T £ L 

ftfc. fE7t^H^#t?re6 1 6f4tfcfi 1 l2^«S6 1 7 * 21 ft $ * 5 it ^ lc li 

. i2^tS6 i 7 i: lt. ni?^»< Lfz&mmmt . mmmmm c i to. 2-20 
%<?> m itm it > i? ^ a. l > v» *y ummitm. mit^rn cz 

nO) V) fctf>fitJ8*fflv*5*>3b*&v*. 
[0120] 

$ >oCy-*tt6 0 5 -?ftih*«c 6 0 4 tifS!6 1 0 £ 9 C i: lc J: *) . 

aTSIx6 1 0. f4itS#i6 04. 4? «k Vis - >iVs 6 0 5 ?H*ntSW 6 0 7 IcIEt'c* 

T 6 1 8 Jb'ii ^. ^> tl \z ft o T 0 ft is . ^ n 6 0 7 tc ti . rfctS ft jb*3til 5 tiT 



[0121] 

\tx b & izn^fr^mm^mm l %\->ttPtx&z z t vw. £ rz. 6 0 4 

\zm^> Zttn t LX ^ ^mM^^3k^M^ttL. F R P (F i b e r g 1 a s s-Re i 
nforced Plastics) . PVF ( # M tf — i 7 a 7 ) . v >f 9 — . * 
'J x * -f- >i * tt t 7 'J ^ f ^ b 4* 7' 7 7. ^ >v ^Slttfflv^Cti'TlS. 
[0122] 

W±<7> Jc -7 \Z U . *%B^^%7t^^^*-t -5 ^ftrnW-^nh Z t t) s X £ £ . 
[0123] 

^^tm^^yc'^ rn.it . ( 1 ) x^ s ns*i ^ t . — ( 1 ) -? 

[0124] 

^*wn*^&m*m < lx ^mmnmn ±.&-&wiM't z z t &xb * ot 

[0125] 

I-M _h J: 7 lc . ^^Ste^fl^flgTli. h 7 > ^ X 9 \z =k o T f&TtS^ <?> IK Ur £ ftl 8P ~t § T 
7 ^ -f -/M^^Tt^glcov^TmBH Lfc3t»». Z<?>fk. h 7 > ^ 7. 9 m<F>m&im<nM=?-&<R 

iz&n-fiz^ytm^^mwiz *tz> v ^raiTj>oTt <kv>. 010 \z\t^^t 
w&mmLxftmLrz'* v >- -^^is^iB^fsi-siia*^-*-. 01 ot^T, 9 5 
1 ±.tca. mti 952 tts 956 t <d m ic it $&?t®m * # t? m 955 «bti-c us 
o 952 ^^mitmmm 953 -esbti-cv^, f mmm 953 _hic &pb^js 

9 5 4 *>*a It «b ft X u 5 0 Psli 9 5 4 ^)IIli, » «t ffl tc jffi < & <£> \z o T . — 7j tf> ffl 
e i: ftH77<7>« i: <o IB fc* 3* < ft o Tv^ < «fc 7 &ffif4^*-t o * 9 . RISJS 9 5 4 <t> 

^a3Z3^fS]^iifffiti. a^^T?* *) . i&m (%&mm 9 5 s^ra^ftt^tf^ft^ftg. & 

mm 9 5 3 i: Jf -5 21 ) <?> ?J **_h2! ( Ifelf IB 9 5 3<7)ffl7^fti:[B]fi<7>7^rS]^|S]S. Ife^JS 
9 5 3 HIL^i^) «fc *) ^Sv^ Z<D «k 7 PS^^ 9 5 4 ^^ttS :tT\ IfmflV 

Z t h*X % & o 
[0126] 

(mm^mms ) 

^mmtommx it. *&w<?>&?tM=f&m\>*~zftM$ftrz ztxn u * * <?> - smc # t? ti 

[0127] 

, -r* ^ ^ >l tl > 7 . ^-/ilf T^trr-y a >y XtAs ffS4iI ( 

* - Or - Mr . * - 7* >r ir u > * # ) . n-y t;iny fa-y, r- . 

(I#ISlcttD i g i t a 1 Versatile Disc( 
DVD) #<^ieii«#^S^ L . ^<?>®ft^^^ L 7 §^^^g^«^/i^g) ftifij*# 
if bilS. c ti^^m^^H<7>M#fJ^III 9 tc^-to 
[0128] 

H 9 (A) lt^ V ^^\%mxib *) . gfr 9 10 1. ^ff a 9 10 2. ft^§& 9103. 
Xf-7)-i9 1 0 4. ^ ^ir Ati^J- 9 1 0 5#t^tf. *%B^<^f&7\:*T^*-t S % 
Tt^g^^-^^^^9 1 0 3 - t \z «k 0 fpM^ tis o *^BH<^^^^^1±. ffisM 



[0129] 

m 9 (B) li ^ > £° - - ? T* £> 9 . 9 2 0 K I# 9 2 0 2 , It ^ g& 9 2 0 3 . * 

- h 9 2 o 4 , 9\~mmm # - n 9 2 0 5 . # > ^ ^ > r ^ 7. 9 2 0 6 w % # t? . 

[0130] 

139 (C) lirf-r^M^M X 7' L-f *# 9 3 0 K It ^ 9 3 0 2 . T - U 

g& 9 3 0 3 ^#t?. *^BH<7>^7t*T%*-t-5 ^^^g^^" 9 3 0 2 icfflu S C 

i: IC J: 0 fFtH $ ft § o ^^B^^fETt^gti. {& » « ^ T . XRIfc'^ftv*. U fz . MMM 

[0131] 

13 9 ( D ) lZn&MMX°$> *) . *# 9 4 0 K I# 9 4 0 2 , lt^g£ 9 4 0 3 . frA 
^JSP 9 4 0 4 . #Faj*JgB 9 4 0 5. JSfP*- 9 4 0 6 . h 9 4 0 7, 7* > 

^+9 4 0 8 ^#t?, *%B^<^^7ta^ §f&7t^E^^<^lt^g& 9 4 0 3i:Iu 

5 C i: ic i •) f^g!|£ ft 4?. It^gP 9 4 0 3 «:||fe<7>#Jftlc fi €l <7> 3t « It ^ "t S 3 

P6fc*^ftv>. iKiftmJEE<50±#*iaJ©J L . ^o. fef^S % ft _h £ i± § 3 t § 5 

[0132] 

13 9 ( E ) ii > 7 T?*> *J . 9 5 0 1 . ft^SB 9 5 0 2 . M# 9 5 0 3 . frg&Jti^ 

# - h 9 5 0 4 . t n > Sff §P 9 5 0 5 . Sftg£ 9 5 0 6 . -v t - 9 5 0 7 . 
A^jgP 9 5 0 8. IS ft*- 9 5 0 9 . JtiRSU 9510 ^£#t? 0 *lB^ltif 
§^)t^I^f ^i^^ 9 5 0 2 icfflv^ 3 t iz «k •? f^«|$ *i<5. *^BH<7)^7tHBtt. 

^:ti'T'§5/:^, felfSltt^ft _L L . 31 L [B ft ^ ft ^ i" -5 3 i: **T* § -5 . 
[0133] 

W_h<7>*IHc . *^B^<7>^7 , caT^1r-t^%7t^M<7>iiffliUHttSa6TK < . 3 ^ ft >'u>'i 

^BSfflv^cktJ:'), ii^tf^T\ XR6**^ft<. feSmtetcff *ifc«ft*»3g* 
fg^-tS 3 ft* of 81 fc ft £. 
[0134] 

(mm^mm e ) 

*Hife^J^fl8"??i±x — Hxit ( 1 ) $ ft § ^7 ^ ^ tc o u T iiBHf § . 

[0135] 

( 1 ) -ZtjkZftZ* >i 'i^-'iffi&ftnmfcMt LTtt. Tie<7)^m5t (25) 
- (1 0 2) IC^ $ ft £ ^7 ^ ^ >/- ^ ^i|#^^l-f S :hi)«T-§S t f:CU 
ft'b t cFI/^^ ftftv^ 0 
[0136] 



[it 2 1 ] 




(28) 



[0137] 




(31) 



[it 2 3 ] 




CH 3 



H 3 C S >^^w 
C 

/ \ 
H3C CH3 



O 



(41) 




H 3 Q 

N 

H 3 C" N CH 3 

(45) 



D 



p 



h 3 c n w 

H 3 C CH 3 ^ W 



(42) 



[0139] 



[it 2 4 ] 



{' \LJ7 ^ N 



H 3 C N 
H 3 C CH3 



(46) 




P 



H 3 C N >^ 

A N 

H3C CH3 



(50) 




P 



H 3 C Sc >=, 
H 3 c' S CH 3 ^ 



(47) 




p 



N 

H 3 C, >JM^ 

A n 

H3C CH3 yC^N 



(51) 



H 3 C 



P 



A. 




H 3 C CH 3 

(48) 



P 



H3C CH3 

^\ 4 



(52) 



N 




P 



N ^ Jl ^ 



A 



H 3 C CH 3 



(49) 



[0140] 



[it 2 5 ] 





9 



N S N 



H3C CH3 



(88) 



IN O \ k 

6 & 



P 



H,C n N S > ' 



X 

H 3 C CH 3 



(92) 



IN \ , 

6 & 





[ it 3 1 ] 




(98) (102) 



[0147] 

mMxK (25) ~ (38) lzijk~t* >u >/- ^ ( 1 ) icfclt £ R 2 ^tR 

^^jt^<^ ^ 6ot«* ») . mm.j$ ( 3 9 ) - ( 5 2 ) ic^-t^^ ^ 'i mmwit-^x^ c 

1 ) tc 3s it 5 R 2 fe* T ^ 'I S <?> if <r> % <ry x° 3b 5 . 
[0148] 

ffitit ( 5 3 ) - ( 6 6 ) \z^~fii >i >/- >i mW-W\$ . * >i >* >/- >u#telc [b] c R£ 

^-^jb*#JgT«^S o o * »K -ft** ( 1 ) tCfev^T . R 2 li-^it ( 2 ) ^tilt^lT LT 
is 1 ). A r 1 i: A r 4 ^[b]- . A r 2 t A r 5 fc» [a] - . A r 3 t A r 6 f* IB] - . XirY^la] — T' 
*>S 1(131** LTv^Sig^. >/- ^ #t&tc [a] c liS^IS^ $ iftiti «kvifc*>, 

[0149] 



£ tz. mm.j% (6 7) ~ (7 5) iz^jk-f «k 7 
[0150] 

* . — JKj* ( 1 ) J; V-f&iR ( 2 ) tc 4? 
2 8). mm.j$ (42). fltiS^ (56) tc^ 
7 6) ~ (78) lc ^ -f J: 7 tc > 7 ft x* o T 

[0151] 

* fc. #§ih^ ( 7 9) ~ ( 1 0 2) ic^tl: 
felt £ Xfc J: V Y ^IHSli . IllT-ioT 

[0152] 

- 5$ ( 1 ) T ^ 3 tl § # >u ^ V - >u m& i¥ 

^m~z&&o mx.it. ne^jxi^x^-- u (a 

— © 5^ ( 1 ) T° tf; £ ii Z> >i ; < — >i iftW- ifc 



L £ £ 7 & * ^ N 13 £ t-tT- & < . fili^ ( 

7 tC . ( 1 ) 4? Jc V-f&j$ ( 2 ) IC 

UTli, ft * <?"> JxJfe<7>MM ft* 
-1) ic^-t^v£!b*^i-f ibiii. fc^L, 



[015 
[ft 3 



3] 
2] 




Ar 2 

HN — X— N 
Ar 1 Ar 3 



Pd(dba) 2 , P(t-Bu) 3> 
tBuONa, toluene 




(A-1) 



immrn i ] 

[0154] 

o *Hife#J-?Mi. «ltit (28) T-^£*i£ 3 

) - N- 7i^i7; ; ] — 9 — y — Jl )l 

[0155] 
[it 3 3 ] 



Ar 2 

/ 

N — X — N 
a/ Vr 3 



— [N — (4 — y'7i^i7; j 7 i z i 

^ >/- ^ (M:PCzDPAl) ^) 




(28) 



3-[N-(4-Diphenylaminophenyl)-N-phenylamino] -9-phenylcarbazole 

[0156] 

[ X -f -y 7' 1 ] 

* -f . 4-7 - Dth 'J 7 x ^ T $ > <7> ?J>£ O V> T f£ flfl <5 
x^^T5><7)n/3^X^-^^ (A— 2) IC^-to 

[0157] 



[itS 4 ] 



P 




Ny^ ^ f>N^ (A-2) 

[0158] 

h ')7iz;i7;>5 4. Og ( 2 2 0 mm o 1 ) ^) 1 . 5 L ft 8& x. * >i M Wi \z . N - 
^ntnn^l^F (NBS) 35. 6g ( 2 0 Ommo 1 ) t»i.T- H&itjf L . 
1 L £-?B*H L tz'&. 5 %ft@£ + h 'J t7 A*3g$fc 1 L Tifcvf L fc. ifc <?> Jfc $ <^> lc 
5 0 m L g/$lc * X-mm L . >?;-^7jn;iTlfttiJ£-t±&3i:lcJc*K fi fe^* * 4 6 
. 5 g . 7 3 

[0159] 
[ 7. -f- -y y' 21 

N — (4 — y7i^47; ) -7 — — N — 7 i — ;U T 5 > <7) ?J to O 

T^BHi-§ 0 N - (4 — >>7ii^7; ; 7 i ^ >l ) -N-7i-JlT^^^)tX^- 

A % ( A - 3 ) lc ^ "t o 
[0160] 
[ ft 3 5 ] 



P 

n" 2 Br jQ N 0 
P - 



P 



Pd(dba) 2 , P(t-Bu) 3l 
tBuONa, toluene 



HN^ ^ (A-3) 



6 



[0161] 

4-7"ntF 'J 7izi7;>5 5 9mg ( 6 m m o 1 ) . i? -<Zs is ') f>7-feF> ; ^° 
7 ^ ^ A ( 0 ) 345mg (0. 6 m m o 1 ) . f F 'J t ^7*Ky F 5 7 7 

mg ( 6 mm o 1 ) % H o □ 7 v x u iz Ail . s*g»L/i^. Cti^^tt? 7 7 xnt 
»F'lx>5mU|i/:. 3 tl % #3 3 ?> FH3 ft* ifc £ < ft -5 * T* L 7c . C 3 t, 
7-'J> 5 5 9 mg ( 6 m m o 1 ) . h ') 9 — is * >i -f * ji * X 7 ^ > 1 0 % ^ *t > 
SO. 3 7ml (1. 8mmo 1) t^i, llfHf\T8 0 - C, 5 IB fin % ff o 

fc. SPfli ?D7F r ^ -7 ^ - (TLC) T-Sfi^ 4 - 7f n t h 'J 7 1 z i 7 ; > irM 
<4ofcckt»gLt. Mfn^^/jiixT jxC^^T $ -t± . h >i x > M t *Jg % » tz 
o tKH^S^^ ^ ^JK 1 0 0ml T-tttB L . c ^R^^ ^ Ji fc h ;u x > JS 

L o dtf>^i*%&ifi!Lfc&* ft 8$ x ;u : * -4- > = 1 : 2 O^Sitfflv^/iy ') 

ffl us c h tc J: *) @ M^flftil 3 #fiii^**aiTgT*^Sv«l«lx 0iRL. 7 'J — 

A feffr* ^ 7 0 Omg. i\Xm 4 2 % T# 7c . 

[0162] 

[^f v 7° 3 ] 

3 — 3 — K — 9 -7i-;i,^Ji,^'/-^^^iS?3f icov^TlilBti. N — 7 x — ;U — 
3 - 3 - K ii >i s f - >v <n £fiK x ^- - A ^ ( A - 4 ) lc ^ i~ o 
[0163] 



[it 3 6 ] 




(A-4) 



[0164] 

N-7i-;^^A'v*-i4. 9 g (2 Ommo 1 ) 0 0ml tg^L, N 

-3-h'3n^|^K4. 48g (20 mm o 1 ) £ *> o < 0 Tjn^fe^. ^©T— HfttS 
JfLfc, ;xJ£W#il&*>'b 2 . 5 BflB^lc 6S L*6#k 3. 5 B$W^k:$!iafe«>#ftfi4&k: J: 
►) &j@ L fc, z<F>mmfo-&t&%iMM?i< 3 0 0 ml icffiTi" 3 - ^ ic Jc *) . ^ > tr > 

T>gft?2-<±. & St h ') *y u^cm'm. YK^X^X^WLfz. fit x ^ A^rTjn^ 

s H IS B B H * ff 7 3 t ic J: *) . afe»*^5g, aR* 6 8 % T# . 
[0165] 

3 - 3 - K - 9 - 7 1 - ^ # >v ;u jsfttt, JJIT^^ Ttf 7 3 t t X % 

§ . N - 7 1 ^ ^ ii >i •/ - ;u 2 4 . 3 g ( 1 0 Ommo 1 ) $*ii6 0 Oml icg^ 

L x K 2 2. 5g ( 1 0 Ommo 1 ) t«>o < lllDitt, ifi 

mmnttz* mmmt^^^h 2 . b mm^iz^mt^db . 3. 5 mm^izmm^^m 

v^TtRT^^ L fc. Mlfelc > 9 ) -'VXWftL. afef*%2 4. 7 g, iR$6 7%Ti 
fc. 

[0166] 

[ X -T- -y 7° 4 ] 

3 — CN — (4 — y 7 i z ^ 7 ; i 7 i ^ i ) - N- 7i^^7^ 7] — 9 — 77 oc )l 

ii >i */- ^ (B§^ : P C z D P A 1 ) ^^ffi^aicov»Tliiflt4. PC z DP A 1 ^ 

n"B^X^f — A ^ ( A - 5 ) IC^i", 
[0167] 
[ f b 3 7 ] 



P 

i 



[0168] 

3-H-H-9-7i^i*iA*>/-4 6 2 7. 64mg (1. 7 mm o 1 ) . N - ( 
4-y7izi7; J7iz)0 - N — 7izat;> 6 7 2. 86mg(2. Ommo 
1 ) i? -< > x ') f y T -b h y ■ => i? O U 5 7 . 5 m g ( 0 . 1 m m o 1 ) -h V ') ^ U 9 — 
yti7*F^y F 3 3 5mg (3. 5 mm o 1 ) ^Ho □ 7 7 X ^ ic Ail. s*^l^ L 
. Hft* h x > 3 . 5ml ^x3Sf\^3^tf oto h 'J ?-y ti7*f i*X7 ^> ( 
1 0w%^^t>gia) 0. 4 m 1 */m^.fc^. #ts^$i < iiTtcflg 9 . rt#^*«t^L 

o 7^p'7i-7*§2 0 OWT'IttL^^b 1 0^, 8 0 °C XW MfW * ff o . Ix 



P 

6 9 P 

y^ rf 7; \\ ^^^^^ 



Pd(dba) 2 , P(t-Bu) 3 , 
tBuONa, toluene 

micro wave, 80deg 



;^ J^rr^ (A-5) 

6 



iim*^4iiLfct> itvr^y^A^iiLfc, ^ stasia l. BfB*^*^ : ^ 

^n^T^ntaL . S*D^^ff 7 C: i: Ic J; V) - Afe^*^ 6 5 0 m g . iR^s 6 5 
. NMR^f - 9 "&£lTlZ7jk~t o 1 H NMR ( 3 0 0 M H z . DMSO-d) ; <5 = 6 
. 89-7. 05 (m* 1 3 H) , 7 . 21-7. 28 (m. 9 H) . 7. 32-7. 4 
3 (m. 3 H) . 7. 50-7. 69 (m. 5 H) * 8. 02 ( s * 1 H) . 8. 14 ( 
d. j=7. 2. 1 H ) o * tz . 1 H NMR^)f t-h^01 3lc, * HI 1 3 IC 4? It 
& 6 . 0 — 9. 0 p pm^S^tl^Lfc^^tHI 1 4 C^f, 
[0169] 

ibtifcPC zDPAl comnmmfe-^^mfrffi (TG-DTA:Thermogr 
avimetry — Differential Thermal Analysis)^ 

ff r> tz . <7> *d * * HI 1 7 lc 5k -t o Ell 7 ic 4? T . fe Pi <r> Wt ib li £&S ( a V ) * H L . 
^iJ^r^litiSM (% ; llJ/^HI^Bf 1 0 0 % i: LTiLttl) tit. 5 ^> tc 

. Tfjj^^iEtttt. is cc) tn-to iij/^tc tt^mtatamM[B]^iij^^g c^-m 

-tfllttit^?!! , TG/DTA SCC/ 5 2 0 0 S) fcfflv^ IlilMT, 1 

) fe^. ^HTT\ afl^H46i^k:4Jlt*S»k:jW L 9 5 % JilT * -5 SSti * 3 7 

5 °CT-£> o tz. ULTz. i^IO^is iTXn > ATM-0 1 ) Ic i: o T 1 S L i: Z 

. g*^Ul 8 5^1 8 6tTi>-5fc. 

[hmj 2 ] 

[0170] 

* (7> ^ fife ic ffl 5 ^" > /-^Mip#<^^^^>Jicov^Ts^BHi--5 0 *HJfe#flT?ti 
x It is 5$ (5 6) T-^ 2 tl & 3 , 6 - tf X [ N - (4-^7ii*7? ^x-i) - N 
— 7 i - * 7 ; ; ] —9—71 — ^^^^'/—^ ( :PCzDPA2)<?) tc 

[0171] 
[ ft 3 8 ] 




3,6-bis[N-(4-Diphenylaminophenyl)-N-phenylamino] -9-phenylcarbazole 
[0172] 

[ 7. -f- V -7' 1 ] 

3. 6 - x 3 - K - 9 - ~y x. - >i ii >i ;u <7> ^-^T^vi tc o v^Ts^El^-t -5 c 3.6- 

x 3 — K — 9 — 7 x — )l ij )l Jl <D^J& X (A— 6) lc^-t„ 

[0173] 



[itS 9 ] 



9 



9 



(A-6) 



[0174] 

N - 7 3u — )i ii >v >i 2 4 . 3 g (100 mm o 1 ) 7 0 0 m 

, N-3-FaA?|^M4. 9g (2 0 Omrao 1 ) < D^ifc 

-HftJKJ^Lfc. /xJ£ffl*6&. 2. 5BfW^K:fi®L*&#>. 3. 5 iff IB ^ ic #f £fi 

fc. 3 tl* ^3® L . LT^bSfl^ t7*7n ^m^^ 4 7 g 

% T » fz o 

[0175] 
[ 7. -f- v -7' 2 ] 

3, 6 — tT X [ N — (4 — i?7i-47? ; 7I-JI,) - N- 7iz47; 

-7 ^ — >i ti >i r< »/- ,u : p C z D P A 2 ) <?"> ^^77 v£ lc o T Wtm ~f £ 

PA2^)^l7^-/,t ( A - 7 ) ic^i-o 



1 tc Jg ^ L 

f5C x 4\ ~(? 

lot 

. M 9 5 



7] - 9 - 
> P C z D 



[ 



0 17 6] 
[ ft 4 0 ] 



PHN 
n 6 



jQ n tQ 



I Pd(dba) 2 , P(t-Bu) 3 , 
tBuONa, toluene 
micro wave, 80deg 




(A-7) 



[ 

3 

— is 
y t 
3 . 

0 0 

mm 

1 0 

z t 
: 1 

d - 

( d 
I fz 



4 4 g (1 1mm o 1 ) . N — 
9g (27mmol) i- 7 -< > :>* 



( 4 



0 17 7] 

, 6 — >■ 3 — H — 9 — ~7 x — >i ii >i s f — >i 5 

7 1 - i 7 ; ; 7 1 ^ 4 ) -N-7I-4 7; 

th>'^y9i, 5 0 0 mg (0. 87ramol) + F 'J 7/, ?-y t * 7Ky F 
3 5 g (35 mm o 1) t = oP77X3t Aft. s*^^ L fc. H&tK h >v ^y % 1 
m 1 flu x. fl£f\ * 3 3Hf o . h ') ?-y t^7*f ^*X7 >r > ( 1 0 w % - ^ 

4mi*»ifcn> 8 or, ittHMT t 1 6 mmmmmn^n o fc. ix)C^. 

^^Tk^tjDx.. If Bfrx 2 0 0ml T-tt tti t o fiftl* v^^y7i,^^iT*^t 

Lfc^. ry At is l z>m^mmL. mm^* >i : = 1 : 

^vg^lcl^T-t -5 3 i: T?JftS $ 3 <7) Hi W ; i&<7~> -t vW ^ IX L . ft 

n : ^ * y = 1 : 1 0 <r> MUS: m ^ X is l ) ii *f >i * => u \z «fc *) ftftll L . agiffi-*- 5 

t- * - u^m^^mtz. &tz. ±.mmmm<o^fMj$7y*. h^x>:^^^> = 5 

W_h ic «k ») # ^ ft ^ >; - U B » ») . a"tfT* 6 . 5g, iR* 7 5 % T- 

fz. NMR^f-^^WTC^t. ! H NMR (3 0 0MHz. DMSO-d) ; 
6. 86-6. 97 (m. 26H) , 7. 18-7. 36 (m. 1 4 H) . 7. 35 
. j = 9 • 0. 2 H) . 7. 52-7. 66 (m. 5 H) . 7. 99 ( s * 2H)» 
x ! H NMR^f t-lt01 5t, I fz m 1 5 \z is It -5 6 . 0 — 9. 0ppm<?) 



* L % 13 1 6 \z . 

[0178] 

M^tlf-PC zDPA2 *>f&S»HI£-^i£&##f (TG-DTA:Thermogr 
avimetry — Differential Thermal Analysis)^ 

ftofc. f 1 8ic^f„ 0 1 8lctn^T, V) 

^jij^r^iitiMM (% ; wi^mtu^^Mm-k i ooxtLTiitii) tit. £<bic 
s Tfj^ti$iti. as cc ) ^it. iij^ic a^^taiiasM[B]Bf nj^na (t^ 

-Sfllttit^tl, TG/DTA SCC/5 2 0 01) lliiMT> 1 

) *>><b. ^utt\ m &m m \z is n & mm \z n 1 9 5 %wT<^s*ic^^ssii. 4 6 

O'CT^ot. H*J&*!l£3g (7X7>?i|, ATM-0 1) lc J: o T 10 £ L tz t Z 

. Hfe^li 1 7 3-1 8 1 °C T* o o 
[HMJ 3 ] 
[0179] 

. — ( i ) n&jj'i >/—n m&fat . suie^ ^ ^ ^ m& 

ftttf^) JSS^ fr 7 - i: § £ M^lfb^^ i: ^ # t? JS <?> M #00 ^ M ^i" S . SO IB ^ ^ 
ffi&itk LTti, HJtefl 2 Lfcffijti* (56) T*H2*i£ 3 , 6 - ^x [ 

N — (4 — y 7 i ^ ^ T ^ J 7 i ^ ^ ) J] — 9 — 7 i - 4 ^ 4 ^* '/ 

-a, : p c z dp a 2 ) -&m^. go ib m f t □ t/ 1 nut -f^y mitm^m^ 

Tz. 



**j|R*H^a6#^Hl*3*>**t* ^ ^-icm^i-^o f LT, PCzDPA 
2i:t'l7-f>itt (VI) t ti?tim<n&tn.1fi$&&<7>m5&nK: Aft. S^lc g| u 
fcttJtBT. «a£#v£ic =fc 9 p c z D P A 2 1 1 -f^ymitm t %#tplB*fl^^ L fc. 3 
<7>Bf. P C z D P A 2 U 0 . 4 nm/s^^il-FT'l%$if, t ^ > HkttM It P 
C ZDPA2IC/1LT 1 /4 <7>M (H«rL) ^S§fE£ LfciST, =E >i ttX'lt, P 

C zDPA2 : t ') 7*T>tftt = 1 : 1 . 5Uotu4. 41>\ Iltt50nmU 
fc. 

[0181] 

3 CO Jc 7 IC L T mm Lf:PCzDPA2-t'J ^ ^> $Ht ^ M J3I «&JR 7. ^ 7 h ^ * 
i^LfcISS^, il l^^Clc^t. btm^rzdb. PC zDPA2^)A^I^)tJ|Xx^ 
? h ;u ( m cf 5 A ) J: "J y*T*> ^fbt/<7) ^<7)H<7>nfti|X X ? ^ ji ( B ) t □ ^ ^ 

[0182] 

0 1 1 fc> <b t> Z M *) . C <7) M a HI . PCzDPA2^50li€'J7-f> ^ftt/ * tl 

^ft<^4M!fe^)lT*&Jl^ft&^o fc*ffc<i:i»JKa*Ji<b*ifc + . WT-Bot^^) o 
ztui. p c z dp a 2 1 1 ■^7 , >»fl:ifti!i t «f ^jSS%ff otv^fcft?* 1 ) , t 

■7* 7» ^mitm *'PC zDPA2*^ tf * St-t 9 . PC z D P A 2 lc * - i L T 

U4 t;^ t f xbtllio 



L Tx #HJfeiW"?j£Jg& LtPCzDPA2 :t'J ~f ^> SHfc t± . ^ ^ M 

[fllfcfj 4 ] 
[0184] 

^mUMX'lt . *fEB^<^fE7t*T<7>-#iJ lc o v>T . 0 1 2 tffluTliBit^ 0 
[0185] 

^HlKElWTli. mm.^ (56) T«^2 tl^PCzDPA2^ PC zDPA2l:WLT 



[0180] 



[0183] 



[0186] 



mmt Lxmm-tzm 1 ^n«4 o 1 t lx . mm^^^ Lfz a > wum&it 
warn** ^ v 9 v > ic «k ^^ts. 

[0187] 

iXtc. mi ^)ti 4 0 1 ±ic. (56) T^f ^il5PCzDPA2L PCzD 

P A 2 left LifSSttt^ft V -f^yMitWl t fc, t^tbTl : 1 * £ «k 1 \zl±M 
m'&iz J: 0 i&Jg L, II Ji 4 1 1 ^mrfK-f & . :CT\ HJ9ti 1 2 0 nmir^li J; ?IC 

[0 1 8 8] 

tfOC f? 1 <?> Jl _h ic . NP B^, l^ltaicioTML, NPB^b4§*-ii 
11^ 1 0 n mcnmffxmf&'t 3 . tfUC . h 'J * ( 8 - ; 'J ;n) T ^ 5 - *7 A (IS 
ft: Al a 3 ) ^ v 'J > 6 fct , IC «k o T J^JjK L . Al q 3 ^ ? v 'j > 6 ^ # 

t?£&5fcJI£ 4 0nm^llT'fMt5. * H «£ 0!l T li . Al q 3 1 ? v M > 6 i: <o MMit 
it 1 W 0 . 0 0 5 t & -5 J: 7 tc 111 ft! ~f £ . C tl lc <k o X » ^ vj>6ttAl qj^^ic^ 
ft 3 ftfcttflgi: & -5 . iXlc&^JB _hlc . Al q 3^ . 3511^1: J: o Titi L , Al q 3 
i^^^tf ilit4 0 nm^IJlT-Jf^tl). iX lc tf Mt^lB ± lc . L i F^, 
If ftlc kot^IL, L i F^b^^SftAi^ 1 nm^IHT'iit^. iXlclBT 
&AJB±K: * T ^ 5 a*. USifSCioT/SILs 12 <^MtI^ 2 0 0 nm^)| 

[0189] 

&±k:J:»K PCzDPA2t, PC zDPA2lc^LTtff§tt^^t«fL^tl 
<^f&^^^ti. PCzDPA2t, P C z D P A 2 CW LTtf f §ttt^t«fb^^ 

. m urns. 

[0190] 

£.fz. t ') 7 ft* ft ft® lcf££ Ltv^CfclcJ: < . ^^fzib. 11^) 

14 1 1 £J¥JSffc L /cJt^lc. jatft*JBE<7)±#*«lft!lf S 3 i: S. ioT, SBiftlg 

*s*&<7>Kih. t^^^I+Ic J: £ &mm<7)fa±.lt^M-?Z Z t^X 

B & . 

[0191] 

^HJteflj^&^iSs^ a. %7t^/H^#t?i 4 0 3 tc wfift^«t+T& < mmit 

^ftta^T*u SfcJ6, Itf&tt* ftf Attic {StlTv^S o 
[UStefJ 5 ] 
[0192] 

. filial (33) T-^2il£ 3 - CN- (4-y7izi7; J7izi) -N- ( 1 - 
t7fi) 7; J] - 9- 7i-;l^^^'/-;l, ( «§ft I PC z T P N 1 ) co^f&Jjte \z 
~o^^XMm~? & ° 
[0193] 



lit 4 1 ] 




(33) 



[0194] 

[ 7. t- V 7° 1 ] 

* -f . N - (4-y7i-4T; 7 7 i — )l ) - N- ( 1 - -h 7 =F >V ) T 5 > <7> ^fiSTj 

ftCov^Tlllflti. N — (4-y7i-47; ><7i-<i,) - N- ( 1 — ^-7f jO t 
5 ><7>£->£xdf-- a^: (A-8) ic^-to 
[0195] 
[it 4 2] 




(A-8) 



[0196] 

4-7-oi pj7iz47;> (3. 2 g , lOmmol). 1-7; i+7n> 

( 1 . 4 g . 1 0 mm O 1 ) - y ^ > y 'j r y 7 ^ h > ^' 7 y 7 ^ ( 0 ) ( 5 8 m g , 

0. lmmol) . th ')Oi,?-y t^7-F^-y h* (3. 0 g . 30mmol) ^ s 

mw.mtrz&. z ti <b * # t? -7 ^ x n ic j&tk*- x u > 4 0 m 1 * /jn ^ fc 8 d ti% #3 3 # m 

S\f&fc*tfJ * < * £ * ? Aft ft L fc. Z ZlZ, 1 , (y*7izi*A7 ^J) 7in 

-b> ( 5 4 0 m g > 1 . 0 mm o 1 ) liilST 9 0 °C . 6 . 5 mffllfll&fit 

* ff o . 3CtMn>fi3 0 OmLtADi, 7 n — ;u x t 4, * . -b => A V % 
ILTJISLt, #<b*i£W?*£. *x Aa*n£j!g*-?i5fev#L fc. 3 *i h *f$JS \z fit r 
^y ^^^/jDxT^tl^t/i. Ztl^^iL, li^HUy ') * 7 A ^ n 7 h 

r 7 7 >f - ( h ^ x> : 4t > = 3 : 7 ) tc ^tt fc, z<r)^UtfzWtk~kmmt. 

5 ; 7 a: - >l ) - N - ( 1 - tH 7 ,1 ) 7 ; >' 1 . 8 g %JR$4 6 

NMR^f'-^^WTlc^t^ NMR (3 0 0MHz. DMSO-d) ; 8 = 6 . 9 
3-7. 00 (m. 8 H) . 7. 09 ( d, j = 8 . 7. 2 H) . 7. 23-7. 32 ( 
m. 5 H ) x 7. 39 (t. j=7. 8. 1 H) * 7. 48-7. 52 (m. 3 H) . 7 
. 86-7. 90 (m. 1H) 8. 20-8. 23 (m. 2H)„ 13 C N M R ( 6 0 M 
Hz, DMSO-d) ; 8 = 1 1 3 . 2. 118. 6. 120. 9. 12 1. 7. 122 
. 2. 122. 6. 125. 0. 126. 0. 126. 2. 126. 6. 127. 0. 1 
28. 1 x 129. 3. 134. 4. 139. 1. 139. 6. 1 4 1. 4. 147. 6 
o £ tz . 1 H NMR^^t-1^02 2IC * ft m 2 2 \z is Vf £ 6 . 5 — 8. 5ppm 
ffi7vLfc^^^02 3 ic^f. 13 C NMR^)f t-1^02 4lc^t = 
[0197] 
[ X -f- -y 7 2] 

tfac . 3 - CN - (4-£>-7x^;n*5 t" 7 x — ^ ) - N - ( 1 — * 7 * ;u ) 7] 



- 9 - -y x. — Jl fj >V >/- >l ( «§#F : P C z T P N 1 ) ^p^^Sto^TlBit 5 . 3 

- [ N - (4-^7i-*75 jy^ — Jl) - N- (l--hy*>l) 7; 7 ] — 9 — 7 x 

^ ^ ^7 ^ >/ - ;u (i&i: PCzTPNl) ^^ft^^-A^ ( A - 9 ) tc ^ ir . 
[0198] 
[ft 4 3 ] 




(A-9) 



[0199] 

3-5-F-9-7x-i*iA"/-* 7 4 0 mg (2. Ommol) . N — ( 4 — 
y7i-;i,7; ) 7 x —Ji) — N — (l- + 7fiO 7 ; > 7 0 0 m g (1. 8mmo 
1) x ^ > x M ^ > t -b P > ^ ^ x ^ A 1 2 m g (0. 02mmol) ~h h ') ^ U 9 — is 
ti7h^yF6 OOmg (6. 0 mm o 1 ) *Sl?| gt^l L 7c 0 J&tK^ x U > * 5 m 1 7JD 
;c f \ * 3 ^Mt o /:. h 'H-y t^7f **X7 ^> (1 0w%^^r^>g-*) 0. 1 
ml (0. 0 5 mm o 1 ) fc. liflMT 9 0 °C , 5. 5 Bf f^Tjnjtaflft^T o tz 

„ ::i:h'ix>^l 0 0mL^»x, 7 a 'j ^ - >i N t ^ 5 ~h . -b 7 P * ii L T 
L/io t# ^ *i TViJt . Safa^jg*??ft?# L fc. 3 *i<b1rf&/ilcfifc&v r*x V u% 
^DxTSS^ tf:. 3*1* 6ji L . m^^^lH LT x # 77 ^ A y a v p r 9 -7 < - 
( p >i x> : ^ > = 3 : 7 ) tc fc^tfc. 3 <7)^|X L fcSgi**ag*l L . ^^r^>^i|D£ 
Tj@#ife*jM+* #^tifcm#%»S5CLx Hfe^^P C zTPN 1*5 0 Omgftfc. 
iR*4 4%T?*ofc. NMR<7>^-?*PMTlc^i- 0 1 H NMR ( 3 0 0 M H z . DM 
SO-d) ;8 = 6. 74 (d. j = 8 . 7 * 2 H) * 6. 88-7. 00 (m. 8H) 
. 7. 16-7. 67 (m. 2 3 H) . 7. 84 ( d* j = 8 . 4. 1 H) . 7. 97 ( 
d. j=8. 1. 1 H) x 8. 02 ( s . 1 H) x 8. 08 (t. j = 7 . 8. 2H)» 
* . 1 H NMR^f t-1^02 5lc, *fc02 5lciJltS6. 0 — 8. 5ppm<7> 

[ 0 2 0 0 ] 

»<b*i£:P C z TP N 1 comnmWlfe-^mmfrffi (TG-DTA:Thermogr 
avimetry — Differential Thermal Analysis)* 

if^tz, pj^tc a^jtaMSMrsmiij^g ( -b ^ ^ -mj-xm^xX^nm . tg 

/DTA SCC/5 2 0 0I) tfflVK llii^T> 1 O'C/m i n^M3ST*l 

Bf \z is l+ * » ic *t t 9 5 %WT^iit'S:5fiSllx 3 8 0 'CT$>ofc, 
[^JfcflJ 6 ] 
[ 0 2 0 1 ] 

» WMx^ (6 1) X'^jk 2 ti s 3 , 6 - tr x [ N - (4-x7xx;n-5 7 -7 x x^ ) - N 

- (l- + 7fi) T 5 7 ] - 9- 7xx;b^;b^->/-;b ( »§S ! P C Z T P N 2 ) 

7? tc o T s& BJ| -t £ 0 
[ 0 2 0 2 ] 



lit 4 4 ] 




[ 0 2 0 3 ] 

[ 7. ^ V -7' 1 ] 

3, [ N — (4-y7i-ilT; — N - (l- + 7fiO ; 

] -g-Ti-i^iA 1 '/-^ (I§ft:PCzTPN2) <?> * * - A £ ( A - 1 0) 

IC ^ ~? o 

[ 0 2 0 4 ] 
[ ft 4 5 ] 




(A-10) 

[ 0 2 0 5 ] 

3. 6-yH-F-9-7iz ) i*)iA"/-Ji 7 4 0 mg (1. 5 mm o 1 ) . N - ( 
4-y7ic;l7; y 1 7 a: — >l ) — N — (1-f 7f Jl,) 7;> 1. 2 g (3mmo 1 
) y-Oy'Jf^T^h^^^y^Anmg (0. 03mmol)*h , ;'!7A? — 
iT'Ky n . 0 g (10 mm o 1 ) ^sH^I^ L 7c„ m.^*i/ V > ^ 7 . 5 m 1 7JD x. 
fl& M ^ 3 5Ht o o H -i 7 - ^ ^ ^ -7 * >i * X 7 >f > ( 1 0 w % ^ df- +>- > ^ ) o . 2 m 
1 (0. lramo 1) IifHMT9 0"C, 7 Hf W/mifcJKi$*fT -o fc. C c tc 

h*x>*5 3 0 0 mL%flDi» ~7 u >) i? — n s t ti * + , -b v >f h * ii L T tt® L . # 
"bftfcJtifcfcx tafn^JgTKTi*^ L fc. ci ti^>**» IB ic Eft St ■=? ^ AtliTS 

j* 2 H± o C fl % ^> if L . iii^iilTy ';^r^^7A^nvhr77^ - ( h ^ x 
> : ^^-t> = 3 : 7) icfcMtfc. c <r> fr$X L fctg}** mm L , - ^ > * 7jn £ T lE^fe 
fcjbMt*. # <b *ifc®#*ilSK L . Sfe^*<^P CzTPN2tl. 0mg#fc. 9 
9 % T-£> o fc. NMR^r-^WTlc^t. 1 H NMR ( 3 0 0 M H z . DMSO- 
d) ; d = 6 . 68 ( dx j = 9 . 0. 4 H) . 6. 86-6. 97 (m*. 1 6 H) . 7 
. 20-6. 97 (m. 1 6 H) . 7. 20-7. 65 (m*. 2 5 H) . 7. 83 ( <K 
j = 8 . 1. 2H) , 7. 95-7. 98 (m. 4 H) . 8. 05 (d. j = 8 . 4. 2 
H) £ fz x 1 H NMR^f t-hti2 7lc, £fcEI2 7k:iJl+56. 0-8. 5 p p 
m<?>g&#*#;:*;Lfc s fctf>%g|2 8 ic^-to 
[ 0 2 0 6 ] 

#<bftfcP C z TP N 2 c^faSaiiJ/^-^^ta^ffi 1 (TG-DTA:Thermogr 
avimetry — Differential Thermal Analysis)^ 



/DTA SCC/5 2 0 01) liffflMT, 1 Ot/m i n^)#fiIgT'l 

it isn mm \z n 1 9 5 % wt^ii \z ft -5 a . 4 7 otT^ot. 

[HtfefJ 7 ] 
[ 0 2 0 7 ] 

*#?JMJ-?li . — f&xK ( 1 ) T*^£ *l£ # ^ ^ ^ ^ . lit) IS ^7 ^ ^ ^ ifil 

ftttf^) jff^ ft 7 c t § * JR i: % # t? IB <?> M #00 * fJ ^ -t S o 90 K H >i 

ffiWitk txit. mmm 1 x^mtTzmm^ (28) t-^^s 3 - cn- (4 

— y 7 1 - 4 7 ; J 7 1 - 4 ) — N — 7i-4T^ 7 ] — 9 — 7 icz4^i a''/- ^ ( B§ 

ft : PCzDPAl) £ ffl v*. mi ie&«l fb^t/ t L T li Mlt^ -J 7- t»> m ^ 7c . 
[ 0 2 0 8 ] 

#5 xSi^B^lf^Irt^a«* ^ 5^-tiSt5. f LT> PCzDPA 

i^@^fb^v77^> (vi) i: * -e n^ngij^©}/L^D#a^^^%iisic a*u K^cgiufc 
^^#>sic iipCzDPAU SHbt -f^y t ^#t?is^jW l fc. 3 <?>^ 

. PCzDPAl t @£fb^ 'i ^^x^it^^-HMtbT 4 : 1 t ft & «fc 7 lc4t»S# L 7c „ L 
tii'oT, =EJl \tX It. PCzDPAl I mit=E ') 7*^> = 1 . 0 : 1 . 0 tioTu§ 

0 ft . |(I1J9 OnmUfc. 

[ 0 2 0 9 ] 

c co «k 7 ic LTil L 7c PCzDPAl -SHb^E 'J 7*^> S"a-JjBI<7> ARiR ^ ^ ^ h ^ 
>S L 01 9 *co C ic^i-o it IS *>fctf>* PC zDPA l<7)A<7)I^)ti|5(x^? 

( 0 A ) to-fc-frTig^Lfc. 
[0210] 

01 9 frh t> & & m *> c co u^m it s p c z d p a 1 ti a «b n ft o tzm tz 

£i»JR*>*JL<b*ifc (0*. tiHo o ctitt. PC zDPAl tifb€'l7*f> 

fc'tf com^^n o T fzdt>-?& 0 . @£fb^ 'i 7"^> ^PCzDPAl ib^mT^Slt 
5X 9 . PC zDPAHc*-^i)*l64LTv^t^fcti«bn*. 
[021 1 ] 

Lfc^oT, *#SMJT-/£JBI L TcP C z DP A 1 : ^fb^E 'J ^^y'&^mit. * \ ') t 

h^i±m\z^± LTt^, ^^tm=r commnm^: i^x- % § z t t*x% 
immm s ] 

[0212] 

^^UWXlt. — ( 1 ) X^ £ ilZ> J] tl ^ H^a# -fr i: . SO IE # ^ ^ 4 / - ^ Mil 

#tIf^o JSS* ft 7 Z i: # -6 M^fb^-t/ i: * # t?IS <?> M #fJ * ^i" S . SO IB # ^ 

LTI1, mum 5 X"af$ L 7c 1h it (33) tl-5 4 - CN- ( 4 

- y 7 1 ^ Jl, 7 ^ J 7 x ^ 4 ) — (1—^-7^^) 7; 7] — 9 — 7 oc C=. ;U # ;U ^ >/ — )l 

(m%f :PCzTPNl)*fflv\ HtUBMfifb^t; t LTtt^fb^ 7-^->^ffiv^7c 0 
[0213] 

*-f. ^7 7S|^I$lf|l^|fi*^-Cl£t§„ f U> PCzTPN 

1 i: mit'E t-t=> (VI) i: ■&*n?tim<r>&Vi1iaM e &<7>MftW\z A*i. S^tgiv^fc 
^flgT-. ^^#v* \z IIPCzTPNU ^fb^e 7-^> t ^#t?Jl^?^^ Lt. 3 <?>^ 
. P C z T P N 1 t mit =e ') -f > itm h*WMitX 4 : 1 t ft -5 «k 7 iz J±Mm L 7c . L 
fci'oTx t ^ tbT ii . P C z T P N 1 : g£fb^ 'J7r>=l. 0 : 1 . 1 h^otus 
o it\ IHlll OOnmUfc. 

[0214] 

C i7) i 7 lc L T ^Kfli LfcPC z T P N 1 - £ fb t 'J 7* -F > S^-Jgl^ iftiR PJ 
SLfc*g**x 0 2 0 *co C ic^-to tb$S^7ca6. PCzTPN 
N >i (0 + A) 2 t^"^-ttT0^L7Co 
[0215] 

020*^^*^1^ c co u^m it . p c z t p n i m n co m x it a h n ft ^ o tc if 



fcft«&JK**Ji'b*lfc (0*. MHo c Zfilt. P C z TP N 1 tWHt* >) ~f ^ 

> ^"MT^S S^rtf oTU5 fcftt-i 0 . mit=E >) -f^y ft'PCzTPNl btf $f 
It IX 9 . PCzTPNlC*-* fr%L± LTV^t^)fct£^il5, 

[0216] 

Lfci'oT^ ^HSfefll TfiKfli LfcPCzTPNl : BHfc^ S£-Jg li . * v 'J t 

fife 00 9 ] 
[0217] 

^fUMJTtt . ( 1 ) ft* ^7 ^ ^ i: . Htiie^ ^ ^ V- ^ l^ip 

ftttf^) jff^ ff 7 c t § -6 ft 1 * # t? IB 60 M # 00 * 00 ^ -t Z> o SO K U >i 

ffi&itk lxh. mmm 6 x^mLrzmm^ (6 n t^^hs 3 , [ 

N — (4-y7i^4?^ J 7 i ^ ) -N-7i-^?5 ; ] — 9 — ~7 oc ^ ^ t) >V V 
- >i : P C z TP N 2 ) ^m^. ffiaZmmt&W t LTli^fb^ V 

o 

[0218] 

#7 ASI^SSIfSIrt^SI* ^ 7-lcISt^„ f LT, PCzTPN 
2 tSHfc^ -f^y (VI) i: ^^ti^tiSiJ^Stt^n^i^^^^-Mlc Aft. M^\z^\^fz 
#a£#v£lc J:>)PCzTPN2 fc&ffct M t/^> i: t? IB * 0J£ L fc. 3<?>^ 
. P C z TP N 2 t&it* ') -f^y coitm^WmitX 4 : 1 * £ £ 7 lc^^#L/c„ L 
tz o T . t ;u tbT tt. PC zTPN2 : S£ft^ 7*^> =1. 0 : 1. 8tioTi^ 
o ft 4? . HI? It 1 1 OnmUf:. 
[0219] 

Z <r> 3n 7 ic L T fiKfli LfcPC zTPN2-itt 'i7'r> & IBS AS *K * ^ * h ^ * 10 
SLtil^^ S2 lff'^Clc^t. itm^tzdb. PC zTPN2^)*^)I^«tf x-^? 
( HI A ) tnb^TS^Lt. 
[ 0 2 2 0 ] 

02 C <7>&£-Jgtt. PC zTPN2^a^)lT'ttIbtl^*^fci 

fcft «ft45(jb»Jl^ ftfc ( 0* x ftii&H o . Ztitl. PCzTPN2t|ftt l )7 , T 

> ^mT^tiS^tf oTi^ ft T' I) 0 . Sfrffc* i«PCzTPN2 fc> btf 
ItflX 9 . PC z T P N 2 Ic * - i fr^L^E LTv^t^)J:#ibtl§„ 

[ 0 2 2 1 ] 

Lfzt^x . ^mmmx-f&mLrzP c z tp n 2 : iftt y^yusmiz. ^fj? 

[ 0 ffi <t> ffi $. ft |£ BH ] 
[ 0 2 2 2 ] 

[01] *&w<r>&ytm=f L -&mw't % 0, 

[02] *fEB|!^%7\:*T^mB^-t 5 0 O 

[03] *^BH<7>%7t*T^^B^-t £ 0 O 

[04] *fEB|!<^%7taT-^mB^-t 5 0 O 

[05] *fEBf!<^%7taT-^mB^-t 5 0 O 

[06] ^mnto^KM^&mm-? z 0. 

[0 7] *fEB|!^%7t*T-^mB^-t 5 0 O 

[0 8] *fEBfl<;o#£^gfclfcBjj-t 5 0 O 

[0 9] #&tll|<^fE^!g*fl!v*fc«ftJagg*fai»j-*s 0 O 

[0 10] *f£Bfl<7>fE7 , cf|g^saBfli-S d 0 

[011] 3, [N- (4-^7iz^7; ;7ii)l) -N-7i-*7 

3 ; ] - 9- 7i-i^iM"/-)Lht l )7'T7 ^fbtl i: <^> So" fli^ X ^. ? h ^ 
[0 12] *ISBII<7>IE7 , caT^-^J^^-t 0. 

[013] ^ fEB^ <t> ^7 ji >/—n m^-fcXJhZ 3 - EN - (4— ^7x— ^7 



x x 4 ) ; ] — 9— 7 x x 4 # 4 ; * y* — 4 <?) 1 H — NMRf t- 

[[314] * f£ Bfl 60 ti n - >imW- fa T * § 3 - C N - ( 4 - 'J -7 x x jit 5 7 7 
xx 4 ) — N — 7 x x 4 7 5 7 ] -9-7ixi^iA"/-i^)lH-NMRf 

[[315] ^ f£ Bfl 60 t7 ^ '<7 - ^ Mil # T- * § 3 , 6 - tr 7 [ N - ( 4 — i> 7 x — 4 

7; 7 7 x x 4 ) — N — 7x-47; 7 ] — 9 — 7xx;^)p\'>/- 4 60 1 H — N M 

R * \ - h ^^i" EJo 

[13 1 6 ] ^f&Bfl^o 7 ^ n m?4ftT<£>% 3> 6 — tf 7 [N - ( 4 - ^ 7 x x 4 

7; 7 7 x x 4 ) -N-7i-i7; 7 ] — 9 — 7 x x 4 77 4. ^ * >/ — 4 60 1 H — N M 
R * \ - h ^^f0„ 

[13 1 7 ] if¥tm<?> 7 >i </- 4 m^ftT'dhZ 3 - CN - (4-^7xx;H-5 ) -7 
ix4) - N - 7 x x 4 T 5 ; ] - 9- 7ix;^tn"/-iW ill 10^*S * ^ ^ 

[13 1 8 ] *f£Bfl<7> 7 ^ V*- 4 1$##T*> 5 3> 6 - ^ X CN - (4-/7xxi 

7 5 ; "7 x -x 4 ) -N-7ixi7; 7 ] — 9 — 7 x x 4 77 ^ '/ — ^ 60 MM M 10 S 

ISJU^-t 13 o 

[131 9] 3 - [ N — (4-^7ii473 77^x4) -n-7xx4t5 7] - 
9-7ix;^iA"/-4ht m 7*t> g£fbt/ t co U a- m <r> Wk JR 7. ? h^^^ta 

o 

[ 13 2 0 ] 3 - [ N - (4-i7 7xx4T5 77xx4 ) - N - (1-^7^4) t 
5 J 1 — 9 — 7 x x 4 77 4 »/— 4 i: t V y^F^Wtikyo t co M a- H <7> nft 7 < ^ h i 

[132 1] 3, 6 - tr X CN - (4-y7xx;l7; 77^x4) - N- (1-^7 
^ ^ ) 7; 7 ] — 9 — 7 x x 4 77 ^ V- 4 t =E ') 7* ^ > £ <T> M a l£ <?> US 4X 7 
-<7h4^7j7-t[I] 0 

[ 13 2 2 ] N - (4 — i7 7xx4T5 77xx4) — N — ( 1 — + 7 4 ) T ^ Is CD 

l H — NMRf t-Ft^t0 = 

[E323] N - (4 — i7 7xx4 7*5 77xx4) — n — (l- + 7f 4) ~F S. y CD 

l H — NMRf t-ht^t0o 

[E324] N - (4 — i7 7xx4 7 7 5 77xx4) — N — (1-^7^4) 7;>7) 

1J C-NMRf t-lt*tH. 

[C325] 3 - CN - (4-^7xx4T$77xx4) - N- ( 1 — + 7 4 ) T 
5 7] — 9— 7xx4 77 4 ^-7 , -4<7>1H — NMRf t-h^^t0. 

[ 13 2 6 ] 3 - C N - (4 7 7 i x ^ T 7 ^ 7 7 x x 4 ) - N - (1-^7^4) T 
5 7] — 9— 7xx4 77 4 ^-7 , -4<7>lH — NMRf t-h^^t0. 

[1327] 3, 6-^7 CN - (4-^7^x47-5771x4) - N- ( 1 - + 7 
=f-il) 75 7] — 9 — 7 x x 4 77 fir M \/ — 4 60 1 H — N M R 7 — h ^: ^ i~ 13 c 

[1328] 3, 6-^7CN-(4-> ? 7ix4 7-5 77ix4)-N-(1- + 7 
* n) 75 7] — 9 — 7 x x 4 77 \/ — 4 60 1 H — NMRf t - h ^ ^ 7" 13 o 

m^-comw] 

[ 0 2 2 3 ] 

10 1 l?l 7)11 

10 2 m 2 7)ti 

1 0 3 f&7^R^#t?Jf 

111 hi com 

112 $2 <77H 
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